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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY |/|| 

f ^ • ' ' '' 

SUBJECT:PCB Spill - Slip I DATE: 2-10-75 

FROM: J. N. Blazevich 

TO: Francis L. Nelson 
Chief, Technical Support Branch 

THRU: •Arnold R. Gahler 

On Septemher 13J 197U an electric transformer destined for Artie 
service was dropped and broken on the north pier of slip I on the 
Buwamish River. As a resiilt transfoimer fluid, 121̂.2 PCB, was dis­
charged onto the pier and into the water. After iDecoiiiing aware of 
the quantity and type of fliiid spilled, EPA acted to determine the 
extent of pollution hy sampling the spill area. Once determined 
feasible, clean-up of the fluid was started using several hand dredges 
and a water treatment plant consisting of settling tanks, sand and 
carbon filters. 

Laboratory personnel set out to monitor the operation, checking 
various sites in the water cleaning plant, sludge removed from the 
river bottom, water discharged back into the Duwamish and river bottom 
sediments. This information was necessary to determine (l) the amount 
of PCB removed, (2) the amount of PCB retumed by effluent discharge 
to the river, (3) the amount of PCBs remaining on the river bottom, 
and (k) "the extent of migration of PCBs on the river bottom during the 
clean-up operation. 

Attached are the results of analyses of samples taken during the 
' PCB spill clean-up period. The data is shown according to sample type 

(Tables 1 - 8 ) along with maps of PCB concentrations in sediments near 
slip I. 

Results of the first river sediment sampling trip conducted on 
9-20-7i| (figure 1) were used to demonstrate PCBs were in the area of 
Slip I in high concentration and that recovery should be attempted 
(Table 2). Note contours are used for convenience even though pockets 
of PCB were encoimtered. Results of subsequent sediment sampling 
trips (figures 2, 3, i;. and 5) varified the first, but pointed out PCB 
were somewhat mobile (Tables 3j h and 5)« This is in agreement with 
observations of divers, who observed pools of PCB moving as much as 
300 feet with the tide from one day to the next. 

The last sediment samples, represented by the results of Table 5> 
(figures 1| and 5) were taken after the clean-up operation was terminated. 
The results show a net migration of PCBs upstream but little if any 
vertical movement. Another sediment sampling trip is planned in early 
spring to plot further movement. 

Results of analysis of composite sludge removed from the river 
bottom and water at various points in the clean-up plant are shown in 
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Resiilts of analysis of composite sludge removed from the river 
bottom and water at various points in the clean-up plant are shown in 
Tables 6, 7 and 8. Concentrations of 121+2 PCB ran from 0.5 to 20.0 pp 
thousand in the sludge, as high as i|00 ppb in the settling tank just 
before the sand filter, 3•5 pph before the carbon filter, and usually 
less than O.I4. ppb in the water discharged back to the Duwamish. Re­
coveries, duplicates and blanks were run with the above mentioned 
samples. Recoveries were between 85 and 100% and blanks were negligi­
ble. 

Results of analysis of typical sludge and sediment samples as 
well as PCB 12l|2 standard by GG/MS are shown in figures 6 throiagh I7. 
Figures 6, 7 and 8 show reconstructed gas chromatograms (RGC) for 
the three samples. Limited mass chromatograms (figures 9> 10 and 11) 
with ]yr̂ /e=256-26l shows patterns indicative of 1214.2 PCB isomers con­
taining 3 chlorine atoms. Similar limited mass chromatograms (figures 
12, 13 and 11+) using ]yr*'/e=290-300 gives patterns expected for 121+2 PCB 
isomers with 1+ chlorine atoms. Corresponding mass spectra for each 
sample type are shown in figures 15>16 and I7. The spectra are iden­
tical. Analysis of these spectra show moleciilar ion clusters typ­
ical of chlorinated biphenyls with 1+ chlorine atoms along with strong 
P-70 Blusters beginning at iyr̂ /e=:l86. This is indicative of the loss 
of CI2. Comparison of above RGC's and spectra of sediment and sludge 
samples with those of 121+2 PCB standard shows 121+2 PCB to be present 
in both. 

Based on the above results one may make the following conclusions. 

1. The total amount of PCB remaining on the river bottom .. • 
is estimated to be ^^ gallons. (Appendix A) 

2. Less than 0.1 gallons of PCB was discharged back into the 
Buwamish in the effluent from the carbon filters. 

3. Approximately 75 gallons of PCB were removed from the river 
bottom and await disposal at a site to be determined. (App­
endix :s) 

1+. About one-half of the total spilled is accounted for as of 
today. 



Type 

Vater 

Sludge 

Sediment 

Miscellaneous * 

' TABLE I 

Sample Types Analyzed 

Number 

68 

•• 21 

91 

h2 

Total 

222 

* 1+ Sediment, 6 mixing tank, 1 carbon, 2 water and 29 recovery and blank 

samples. 
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• TABLE 2 

Sediments Taken From Slip.1 9-20-7U 

•Number • _ 

3.8201 

"38202 

38203 

38201+ 

38205 

38206 

38207 

38208 

38209 

38210 

38211 -
* 

38212 

38213 

38211+ 

. 38215 

38216 

38217 

38218 

38219 

38220 

1 I < 1 U U / ^L+l 

0.192 

" 

O.3U 

0.U3 

0 .39 

0 .09 

~ 

I+.25 

0.11 

0 .15 

0 .35 

" • 

^ 

0.1+0 

"̂  

0.28 

~ 

-

0 .27 

J i J r ^ i - T = ~ Z J 

O.33U 

0.21+ 

• •' 0 .23 •' 

0 .35 
\ J • J ^ 

0.06 

0 .50* 

1.9 

0.11 

0 .06 

' 0 .30 

0 .20 

0 .50* 

0.11 

0 . 2 0 * 

6 . 2 5 * 

- 86 .5 * 

^ " \ ' • " - f 

38221 

38222 

38223 

38221+ 

38225 

38226 

38227 

38228 

38229 

Fo l lowing 

38205 

38209 

38220 

38222 

38226 

', < 

0.30 

0 .18 

-
• " 

^ 

"̂  

were d u p l i c a t e d 

~ 

^ 

f\ 1 f̂  

0.1+2 

0 .20 

0.11+ 

U.9O* 

I+.50* 

189.0 * 
• ^^ y 

1.70* 

0 . 8 0 * 

0 . 3 0 * 

o.l+o* 

0 . 8 0 * 

o.i+o* 

0 .30* 

0 . 3 0 * 

0 .06 

-

* PCB concentration! based only on Aroclor 121+2 
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•"• - . TABLE 3 

Sediments Taken From S l i p 1 .9-25-75 

Number '[l2l+8/5l3 il2l+2l 

1.3 ppm 

1.07 ppm 

0 .25 ppm 

0.23 ppm 

0.76 ppm 

3.09% 

11+. 6 ppm 

. 137 ppm 

39209 

39216 

39217 

39219 

39222 

39225 

39230 

39231 

U Jt 

0.56 ppm 

• 0.61 ppm 

0.25 ppm 

0.27 ppm 

0.69 ppm 

-• 

-

— 

* • • • • 
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' •' ._ "• TABLE'1+ 

Sediment Taken From S l i p 1 -IO-I8-7I+ 

Number f 121+8/51+ J g2l+g 

1+2218 - 61+ ppm 

1+2219 - . 2.01+ ppm 

1+2222 • •* •• - 2 . 5 ppm 

1+2223 - . 0 .830 ppm 

1+2221+ - . 21+.8 ppm 

1+2225 - 1 . 9 PP thousand 

1+2231 - 51 ppm 
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TABLE 5 

Sediment Taken From Slip 1 11-1+-7I+ 

Concentration PCB In ppm (wet wt.) 

Sample No. 

1|52P1 

"1+5202 

i+5203 

I+520U 

1+5205 . 

1^5206 

i+5207 

1+5208 

1+5209 - . 

1+5211 ' 

1+5212 

1+5213 

1+5211+ 

1+5215 

1+5216 

1+5217 

1+5218 

1+5219 

1+5220 

1+5221 

1+5222 

1+5223 

|T2i|8/5g 

0 .25 

0 .32 

0 .23 

0 .28 ' 

0 .19 

0 .36 

0 .35 

0 .35 

0 .28 

0.1+9 

0 .29 

0.1+1 

0 .52 

0 .37 

0 .28 

0.1+0 

-

0 .23 

0 . 0 9 •• 

0.3lJ<> 

0.25 f i ; 

-

ppm |T2l+'2) 
i— _ j 

0.69 

0.1+1 

1.16 

0.1+3' 

1.1+6 

1.23 

1.56 

1.22 

0.1+5. 

. 0.1+8 

0 .57 

0 .35 

0.1+1+ 

0 .33 

. 0 . 3 8 

0 .29 

185.0 

0 .58 

0 .09 

• y 0.31+ 

O1M+ 

12.6 

Sample No. 

1+5221+ 

1+5225 

1+5226 

1+5227 

1+5228 

1+5229 

1+5230 

1+5231 

1+5232 

1+5233 

1+5231+ 

1+5235 

1+5236 

1+5218 core 

1+5219 co re 

1+5222. co re 

1+5223 co re 

1+5225 co re 

1+5230 core 

1+5231 co re 

d u p l i c a t e d 

1+5212 

f 21+8/5^. 

-

0 .12 

0 .13 

0 .20 

0 .73 

1.23 

-

0.29 -

0 . 1 5 

1.11 

-

0.31+ 

0.61+ 

1.38 

0.82 

1.68 

1.53 

1.18 

2 .08 

0.31+ 

ppm pi+g 

50.1+ 

1170.0 

0 .70 

0 .09 

0 .16 

0 . 2 5 

18.1 

13 .2 

0 .97 

0 .36 

0 .22 

0 .03 

0 .28 

0.61+ 

2 .75 

0 .82 

2 .26 

1.61+ 

1.10 

1.1+5 

0 .27 



., .TABLE 6 

Water - Effluent From Sand/Carbon Filter 

• 10-13-71+ To 

Laboratory No. 

1+2200 

1+2203 

1̂ 2207 V 

1+2208 

1+2213 

I+221I+ 

1+221+0 

1+221+1 

1+221+2 

1+221+3 

1+221+1+ 

1+221+5 . ; 

1+221+6 

1+221+7 -.; 

1+221+8 , . - ^ C y 

. S i t e 

131330 ef f luent 

11+1.015 ef f luent 

11+1635 ef f luent 

11+11+35 ef f luent 
II+I33O composite 

151535 ef f luent 
151625 composite 

1511+05 ef f luent 
151135 composite 

161330 ef f luent 
161215 composite 

161210 in f luen t 

1611+50 in f luen t 

1611+50 eff luent 

161330 in f luen t 

1711+55 eff luent 
I713I+O composite 

170815 eff luent 
6161+0 composite 

161630 in f luen t 
170810 composite 

1711+50'influent .̂  
171335 composite .̂  

Date 

10-13-71+ 

. IO-II+-7I+ 

IO-II+-7I+ 

.10-1i+-7l+ 

10-15-71+ 

IO-II+-7I+ 

10-16-71+ 

10-16-71+ 

1-16-71+ 

1-16-71+ 

10-13-71+ 

10-17-71+ 

10-16-71+ 

10-16-71+ 

10-17-71+ 

?r2U2] i n ppb 

0.052 

0.290 

0.1|1|8 

0.61+9 

0.073 

18.0 • 

0.900 

61+.8 

251+ 

0.059 

111+.0 

0.120 

0.1+17 

330.d-: 

358.0 



• TABLE 6 con ' t 

Laboratory No. 

1+221+8 

1+221+9 

1+2251 . . 

1+223^ 

1+2238 

1+2235 

1+2237 

1+2239 

1+3290 

1+3291 

1+3292 

1+3293 

1+3291+ 

1+3295 - -=—-^ %:•:. 

1711+50 
171335 

180950 
17151+0 

17151+5 
180955 

1811+00 
181315 
181125 

181325 
181130 

181II05 
181525 

181520 
181630 

181630 

191201 

191050 
19081+5 

191050 
19081+0 

S i t e 

inf luent 
composite 

in f luen t 
composite 

eff luent 
composite 

inf luent 
composite 

ef f luent 
composite 

eff luent 
composite 

inf luent 
composite 

eff luent 

ef f luent 

eff luent 
composite 

in f luen t 
composite 

191350 ef f luent 
191600 composite 

200820 
201100 

191600 
191350 

eff luent 
composite 

inf luent T^' 
composite -. 

Date 

10-17-71+ 

10-17-71+ 

10-17-71+ 

10-18-71+ 

10-18-71+ 

10-18-71+ 

10-18-71+ 

10-18-71+ 

10-19-71+ 

10-19-71+ . 

10-19-71+ 

IO-I9-7U 

10-20-71+ 

_n.̂ —^ 0 - 1 9-7l+-r._— 1-,-. :Li. 

jr2l+2] i n ppb 

358.0 

1+60.0 

0.670 

575.0 

1.760 

1.700 

296 

0.618 

3.1+60 

1.070 

385.0 

0.730 

0.232 

262.0 -^.r--



-, TABLE 6 c o n ' t 

Labora to ry No. 

ii3296 
*• * 

1+3200 

1^3201 

1+3202 

1+3203 • -

1+3201+ 

i+3205 

1+3206 

1+3207 

1^3208 

1+3209 

1+3210 

1+3211 

S i t e 

201100 i n f l u e n t 
200820 composi te 

211120 i n f l u e n t 
211255 composi te 

. 201300 i n f l u e n t 
2011|1|.0 composi te 

210900 i n f l u e n t 
201630 composi te 

211135 e f f l u e n t 
211300 composi te 

201635 e f f l u e n t 
210905 composi te 

211605 e f f l u e n t 
211l|l|.5 composi te 

211)iH0 i n f l u e n t 
211610 composi te 

201l|H5 e f f l u e n t 
201305 composi te 

2201+00 i n f l u e n t 
2212I+5 composi te 

2211+10 i n f l u e n t 
22151+0 composi te 

2211+15 e f f l u e n t 
22151+5 composi te 

.•220855 e f f l u e n t 

Date 

10-20-71+ 

10-21-71+ 

10-20-71+ 

10-20-71+ 

10-21-71+ 

10-20-71+ • 

10-21-71+ 

10-21-71+ 

10-20-71+ 

10-22-71+ 

10-22-71+ 

10-22-71+. 

10-22-71+ 

r2U2] i n ppb 

0.167 
1 

' 7I+.O 

297 

228 

0.192 

0.121 

0 .135 

228.0 

0.101+ 

302.0 

101.0 

0.61+ 

0.1+1 
_ 221250 c_omposite_ 



. * ' -I -" 

/Laboratory No. 

,1+3216 

1+3217 

1+3218 

1+3219 

••" TABLE 6 

•̂" S i te 

2311+05 ef f luent 

231301 -effluent 

231515 eff luent 

• 23t^00 inf i i ient 
231503 composite 
231258 ^ 

con ' t 

Date 

10-23-71+ 

10-23-71+ 

10-23-71+ 

10-23-71+ 

-

ri2l+2l i n ppb 

0.35 

0.1+3 

3.52 

21+0.0 

1+3223 

1+3221+ 

1+3225 

1+3226 

1+3227 

i+3228 

i+3229 

1+3230 

1+1+205 

21+1320 . , 
21+1215 °°^P°^^^^^ 

21+11+05 i ^ i u e n t 
21+1320 
221215 composite 

2i;io25 i ^ i ^ ^ " : j 
21+1130 °°^p°^^^^^ 

21+1030 -^f l^g^t 
21+1135 ^^^-L^^^J 
21+1155 °°"^p°sl^e 

25101+5 x̂.-, . 
2̂ 11t̂ 0 effluent 
^^' ^„ composite 
251120 

250950 influent 
25083O ^^l^e^* 
21+1600 composite 

250835 ^ ' ' ^ ' ' ^ ^ t 
' 21+1605 -S2^22t 

.25101+0' in f luen t ., 

..2511U5 :•"•-"-.-.. 
pe^-i-ii^ composite 

261105 

25^ ? 2 ef f luent -
251635 composite 
260855 

IO-2I+-7I+ 

IO-2I+-7I+ 

IO-2I+-7I+ 

IO-2I+-7I+ 

10-25-71+ 

10-25-71+ 

10-25-71+ 

10-25-71+-

- 10-25-71+ 

0.20 

72.0 

260.0 

0.16 

0.071+ 

1+8.0 

0.23 

138.0 

0.78 



' ••" •.. ..TABLE 6 con ' t 

Laboratory No. S i t e Date L12U2 "7 i n ppb 

/ 

l|l+20l+ ~ 261135 
261155 effluent iO-26-7i+ O.76 

.̂  261325 composite 
261355 

^ 2 ° ^ 2^''23^ effluent ' 

. 251330 :JS^:Se 0̂-25-71+ 0.27 

I1I+207 261635 
271120 effluent 
2611+1+0 composite 10-26-71+ O.39 

261535 

1+1+209 251230 . _., . 

251325 J^J^^jJe 10-25-71+ 139.0 
2511+00 °°^P°si*e 

I1I+2IO 261350 
261320 iniT-uent _^ „ , . 

~ 261150 composite 10-26-71+ 39-0 
261130 

1+1+211 '261100 
25151+5 in f luen t 10-25-71+ 2 8 9 . 0 . ' 
251630 composite 
260850 

14+212 261630 
•". '" 271115 in f luen t 

2611+35 composite 10-26-71+ 
261530 

I4I+213 271310 

l l Z l l '"^^"""! 10-27-71+ 1136.0 
271225 composite • i-r 
.271150 

1+1+211+ . ...„. 271315 
."< .271300 

"271230 
A 271155 

271300 effluent , 10-27-7I+ O.89 
271230 composite ' '^ ^ 



/ 

•'• •• ; TABLE 6 c o n ' t 

• • • • . • • . / • ^ _ . . 

Labora to ry No. S i t e Date L 12l+2 / i n ppb 

1+1+215 -• 2809I+O/2815OO 
28O8UO/28I3I5 e f f l u e n t ^n on ^) n I « 
271605/28121+5 composi te 10-28-71+ 0.1+8 
271505/281030 

1+1+216 2811+55/280935 -
28I3IO/28O835 i n f l u e n t io-28-7l i 51+5-0 
28121+0/271600 composite 

. • 281028/271500 . 

14+219 301000/291235 
291530/291200 i n f l u e n t 
2911+20/290930 composi te 10-29-71+ 61+5.0 
291315/281500 

1+1+220 281505/291320 . 
290930/2911+25 e f f l u e n t 10-29-71. 0 ^6 
291205/291535 composite . :P m • - J 
29121+0/301005 

1+2209 11+131+5^/ e f f l u e n t : : 10-11+-71+ 0 .207 
II+II+55 composi te 



• ;-. ••: .' TABLE 7 

Sludge - Composites Taken Of Drums When F i l l e d 

./Laboratory No. " S i te 

1+2210 

* 1+2210 dupl ica te 

1+2211 

* 1+2211 dupl ica te 

1+2212 

* 1+2212 dupl ica te 

U2232 

1+2233 

1+2231+ 

1+3297 

1+3298 

1+3211+ 

1+3215 

1+1+200 — — 

14+201 

14+202 

151130 to 
1511+15 

151130 to 
1511+15 

• i5l'l+55 to 
15151+0 

1511+55 to 
15151+0 

1511+00 to 
1511+25 

1511+00 to 
1511+25 

180935 

15151+5 to 
161525 

161525 to 
161610 

200915 to 
200950 

2008U5 to 
200910 

231000 

23101+5 

.'270930 

^ff .271030^ 

% .271000 

Date 

10-15-71+ 

10-15-71+ 

10-15-71+ 

10-15-71+ 

10-15-71+ 

10-15-71+ 

10-18-71+ 

10-15-71+ 

10-16-71+ 

10-20-71+ 

10-20-71+ 

10-23-71+ 

10-23-71+ 

10-27-71+ 

10-27-71+ 

10-27-71+ 

/ 121+2.-in pp thousand 

3.18 

3.63 

I+.07 

I+.78 

3.1+1+ 

3 . 8 5 - -

20.8 

26.32 

s.h^ 

12.8 

12.6 

18.7 

21.7 

1+.03 

5.1+2 

7.1+0 



/ 

..•.-•. ••• . T A B L E 7 c o n ' t . . 

^ • -.•• Sludge - Composites 

14+203 • 271100 10-27-71+ 8.23 
' > ' 

7 ' 

14+217 301030 10-30-71+ 18.1+ 

1+5237 311050 . 10-31-71+ 7.6 

1+5238 • 010900 .. 11-01-71+ 2.7 

1+5239 310930 10-31-71+ 7.6 



• •• . TABLE 8 

Misce l laneous-Samples Takeh-For S l i p I 

Labora to ry No. 

-42250 

1+3213 

1+3220 . 

1+2205 

1+2201+ 

1+2202 

1+2206 

1+2201 

14+208 -

1+3222 , 

1^3221 

1+2218 

39200 

S i t e No. 

180955 

231320 

250825 , 

11+1015 

11+1015 

11+0915 

11+0915 

131305 

2811+10 

2511+50-'' 

25114+5 

29110 

39200 

.Date • 

10-18-71+ 

10-23-71+ 

10-25-71+ 

IO-II+-7I+ 

IO-II+-7I+ 

10-11+-7i+ 

10-28-71+ 

10-13-71+ 

10-28-71+ 

10-25-71+ 

10-25-71+ 

10-29-71+ 

10- 2-71+ 

Type 

Mixing t ank 

Mixing t ank 

Mixing t ank 

S e t t l i n g . t a n k 

Sand f i l t e r wa te r 

Mixing t ank 

Sediment a t 225 

S e t t l i n g t ank 

Sediment a t 225 

Sediment -under -
p i e r 

Sediment a t 225 

Carbon 

HpO - Coagula t ion 
s t a n d i n g 

C o n c e n t r a t i o n 

80 .7 pp t h o u s . 

1|..8 pp t h o u s . 

1+.3 PP t h o u s . 

1+20 ppb 

3 . 5 ppl3-

6.9 pp t h o u s . 

223 ppm 

222 ppb 

2 .0 pp t h o u s . 

. 13.1 ppm 

1.06 pp t h o u s 

50 • ppb 

I+.7 ppb 

29 Recovery and b l a n k samples 



FIGURES 6.»7 AND 8 COMBINED 

RECONSTRUCTED GAS CHROMATOGRAM 

. / 

PCS 12f2 STD 

^S225 SED. TfKEN AT POINT £F PCB SPILL - SLIP 1 -

3ieQ33 O - U ^ ??^:n PCB S P I L L ~ a . i p i - CN 3 -13-71 

~^^pfil|[^ul|llll^lllll|n^l|l»Ujll^n^llll^lll^^^l^^^^|l^^l^llllll^Hlllllll^ll^l^ll^l)^^n|nll^l^^^vlll^^ 

0 10 23 3 3 -^3 SO 63 73 1 ' 6 3 3 3 1 ( ^ 113 123 1 ^ 1 13 23 3 3 -ra S3 63 7 3 1 ; 83 3 3 1 ( ^ 113 123 1 ^ l i 
SPECIHJM MJ^ER 



FIGURE' -6 ' ' 

SYSTEM 1 5 0 I S ON SELECT MODE: OUTP 
P R I N T ? : 
PLOT?. : ' 
RECONSTRUCTED GAS CHROMATROGRAM?: Y 
F I L E NAME: 3 1 0 9 3 0 . • 
L I M I T E D MASS R A N G E ? : 
P R I N T ? : 
EXPAND BY: . . 

310333 SLUDSE FBQ-I PCB SPILL - SLIP 1 - ON 3-13-71 

11111 U 111 I 1111111 111111111 M I 11111111 11 I M I 11 M 11 M I 111 11111111111 M 11 I 111 I 11111111111 M I 1111 p 1111 11111111111 M I p 111111111111T1111 111111 j 

13 20 33 13 S3 60 70 80 33 100 110 120 .133 110-
SPECTRUM NLMBER 



FIGURE 7 

SYSTEM 150 IS ON SELECT MODE: OUTP 
PRINT?: 
PLOT?': 
RECONSTRUCTED GAS CHROMATOGRAM?: Y 
FILE NAME: I+5225S 
LIMITED MASS RANGE?: 
PRINT?: 
EXPAND BY: 

1S22S SED. TfKEN HT POINT DF PCS SPILL - SLIP 1 -

o 

p i i i i i i i i | i i i i | i i i i | i i i i | i i i i p i i i | i i i i | i i i i i i i i i | i i i n i i i i | i i i i | i M i p i u | i i i i | i i i i i | H i i | i M i | i i i i p i i i i i i n | i i i i | i M i i | i i i i | i i i i | i i i i | 

0 .10 20 30 10 S0 60 70 80 30 100 110 120 130 110 
SPECTRLM NUMBER 



FIGURE' 8 

SYSTEM 150 IS ON SELECT MODE: OUTP 
PRINT?: 
PLOT?:' 
RECONSTRUCTED GAS CHROMATOGRAM?: Y 
FILE NAME: PCBi+2 
LIMITED MASS RANGE?: 
PRINT?: 
EXPAND BY: 

PCS 1212 STD 

00 _J 

to-4 
UJ 

5o 
-LO. 

o 
rv/_J 

o 

o . i i i | i i i i l i n i ; i i i i | i n i | i i i i | i u i | i i i i | i i i i | i i i i | i i i i | i i i i | i i i i | i i i i | i i i l | i i i i j i i i i [ i i i i l i i i i | i i i i | i i i i | i i i i j i i i i | M i i [ 

0 10 20 30 10 S0 60 70 80 30 ICO 110 120 
SPECTPLn NUMBER 



FIGURES 9.»10 AND 11 C O M B I N E D ' 

RECONSTRUCTED GAS CHROMATOGRAM, ^ 

MASS RANGE: 2 5 6 - 2 6 1 ",. ' • 

• / . • 

r ' r/ 

PCB 1212 STD 

1S22S SED. TPKEN P/^ POINT QF PCB SPILL - SLIP 1 -

3 1 0 3 3 O-LKE FROM PCB SPILL - SLIP 1 - ON 3-13-71 

l | I I I I I M M p i l M I I M l M n | M I i p i l l l l l l l j l l l » l l l | l | l l l l l l l l l ] l l l l l l U l p i l l l l l l l | U ) l l l l l l | l l l > I U I i i l l l l l l l l l J l l l l l i l l l t l l M l l l l l | l l l l l 

3 10 23 33 13 S3 6 3 7 3 83 ^ 1S3 113 123 133 113 
SPECTRUM NUMBER . . 



FIGURE 9 

SYSTEM 150 IS ON SELECT MODE: OUTP 
PRINT?.: 
PLOT?:--
RECONSTRUCTED GAS CHROMATOGRAM?: Y 
FILE NAME: 3IO93O 
LIMITED MASS RANGE?: Y 
MASS RANGE: 256-261 
PRINT?: 
EXPAND BY: " . •' 

310333 SLUDGE fT=Oi PCS SPILL - SLIP 1 - ON 9-13-71 

1n i | in i iMn| i i i i iM i i | i in i i i i i | iM i i i i i i | | i i i i |n i i | i i i i [n i ip iMi i i i i | i i i i i i i i ipu i i | i in | i iMi i i i i | | i in | [n i i | in in» i i | i i i i | i i i i | | i i in 

3 13 23 30 10 S0 60 70 80 ^ 100 110 120 130 110 
SPECTRUM NUMBER 



FIGURE 10 

SYSTEM 150 IS ON SELECT MODE: OUTP 
PRINT?,: 
PLOT?:-
RECONSTRUCTED GAS CHROMATOGRAM?: Y 
FILE NAME: 1+5225S 
LIMITED MASS RANGE?: Y 
MASS RANGE: 256-261 
PRINT?: • 
EXPAND BY:' ' " '' 

1S22S SED. imeW RT POINT OF PCB SPILL - SLIP 1 -

o 
CD. 

00. 

o 
to. 

UJ 

So 
I=U3. 
J—« 

o ro. 

CV. 

o 

D - C 

i 

j l l M » l i n p ) l l | M I I J H J I I I I I i ; M I I I I M I | I I I I I M I i p l l l | l l l l | l l l l l l l l l | l l i l l l l M j l l l l j l l l l | n i l l l . M I | l l l l l l l l i p i l » I I I H J I I I I ] I I M J I I I I 1 

0 10 20 30 10 S0 60 70 80 90 100 110 120 130 110 
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FIGURE 11 

/ 
SYSTEM 150 IS ON SELECT MODE: OUTP 
PRINT?: 
PLOT?: 
RECONSTRUCTED GAS CHROMATOGRAM?: Y 
PILE NAME: PCBl+2 
LIMITED MASS RANGE?: Y 
MASS RANGE: 256-261 
PRINT?: • 
EXPAND BY: " • ' 

PCS 1212 STD 

i i i i | i i n i i i i i | i i M | i i n | i i i i | i i i i | i n t | i i i i | i i i i | i i i i j i i i i | i i i i | i i i i w i i i i | i i i i i i i i i | i i i i | u i i | n M i i i i i | i i i i i i i i i | i i i i [ 

0 10 20 30 10 S0 60 70 80 90 100 110 120 
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FIGURES 1 2 , 1 3 AND IA COMBINED 

. RECONSTRUCTED GAS CHROMATOGRAM 

;-l'.MASS RANGE: . 2 9 0 - 3 0 0 

7^ 

PCB 1212 STD 

1S22S SED. TRKEN P^ POINT CF PCB SPILL - SLIP 1 -

310333 SLUDGE FFOM PCB SPILL - SLIP 1 - OM 9-13-71 

p i S i p i l l l l l l l ) l l l l | l l l l l l l l l l l l l i p i l l l l l l i p i l l l l l l i p i U I I I I 1)11111 l l l l | l l l l l l l l l | l l I I I l l l l | I I M M I U p M l l i l l l l l l M » l l l l l l l l U 

0 13 20 ^ 13 S3 63 73 83 93 1(33 113 123 133 113 
SPECTRUI NUMBER 



FIGURE 12 

/ . • .' 
SYSTEM 150 IS ON SELECT MODE: OUTP 
PRINT?: 
PLOT.?.: • 
RECONSTRUCTED GAS CHROMATOGRAM?: Y 
FILE NAME: 3IO93O 
LIMITED MASS RAITGE?: Y 
MASS RANGE: 29O-3OO 
PRINT?: ' , 
EXPAND BY: ' " ' ' -

310930 SLUDGE FROM PCS SPILL - SLIP 1 - ON 9-13-71 

o o 

s_ 
o 
00. 

o 

to. 
Ul 

) 0 
•LO. 

ED 
C O . 

o 
CM-J 

O . 
r 

I M 11II11 M 1111111 [ I 1111 n I I 11 1111 M I I I I 111 p 1111 M 1111 11 11 i 11 11 111 11 M I I p III11 III p 11 111111 p 1111 U 1111 1111111 1111 M 11111111111111 I p 11 ^ 

I 10 20 ^ 10 . S0 60 . 70 80- 33 100 1 1 0 . 1 2 0 . 1 3 0 110 
SPECTRUM NLI"©ER 



FIGUPE 13 

SYSTEM 150 IS ON SELECT MODE: OUTP 
PRINT?: 
PLOT?': 
RECONSTRUCTED GAS CHROMATOGRAM?: Y 
FILE NAME: 1+5225S 
LIMITED MASS RANGE: 29O-3OO 
PRINT?: 
EXPAND BY: 

1S22S SED. TRKEN HT POINT OF PCS SPILL - SLIP 1 -

CD. 

O 
CO. 

ED 
to. 

I Ul 

) 0 
•W. 

ro_j 

E3 
CMJ 

o 

o . i i i i p i i i | M i i p i i i i i i i i p i i ! | i i i i p i i i i i i i i p i i i | i i u p i i i i i i i i p i i i » i i i i p i i i | i i i i p n i i i i i i p i i u i M i p i i i | i i i i ) i i i i » i i > i p i n | i i i i p i i ^ 

0 10 20 3d 10 S0 60 70 80 90 100 110 120 130 110 
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FIGURE 11+ 

SYSTEM 150 IS ON SELECT MODE: OUTP 
PRINT?:, " • 
PLOT?-: 
RECONSTRUCTED GAS CHROMATOGRAM?: Y 
FILE NAME: PCBl+2 
LIMITED MASS RANGE?: Y 
MASS RANGE: 29O-3OO 
PRINT?: . . . 
EXPAUD BY: ." 

PCS 1212 ^ D 

o cn. 

ED 
0 0 . 

E3 

E3 
CO. 

UJ 
JED 
•LO. 

o 
CO. 

ED 
CM. 

ED. i i i i p i i i i i i . i p i n i i i i i p i i i i i i i i p i i i i i i i i p i i i i i i i i p i i i i i i i i p i i i i i i i i p i i i i i i i i p i i i i i i i i p i i i i i i i i p i i i i i i i i p i i i l 

0 10 2 0 " 33 10 S0 60 70 80 90 100 110 120 
SPECTRUM NUMBER 
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UJED 
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QLO. 
UJ 
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FIGURE 15 

SYSTEM 150 IS ON SELECT MODE:."OUTP 
PRINT?: 
PLOT?: Y , . - • ; • -
FILE NAME: '316930 
SPECTRUM NUMBER: 1+0 
AMPLITUDE EXPANSION?: 
MINIMUM VALUE %: .. 
SUBTRACT BACKGROUUD?: Y 
BACKGROUND FILE NAME: 3IO93O 
SPECTRUM NUMBER: 3I+ 
BACKGROUND AMPLIFICATION: 
SA¥E SUBTRACTED FILE? 
NORMALIZE ON: 

SPECTRLM NLTBER 1 3 - 3 1 

310333 SLUDGE FRCM PCB SPILL - SLIP 1 - OM 3-13-71 

S§_ 

CM-

T i i i p i i i i i i h p ' l l ; i i l i i i » l •HinTtTM- mt4ii4l{!!!i»iH{iH j t i iHi i l ! lh}inijnililt'ijn<{iti<ipT?t4w i t m i i i r 
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ED 
tn . 

ED 
CO. 

iSTED 

UJED 
to t o . 

U . O 
QLO. 
Ul 
CD 

FIGURE 16 

SYSTEM 150 I S ON SELECT MODE:' OUTP 
PRINT?: .,'..,.. 
PLOT?: T ••" 
FILE NAME: , 1+5225S 
SPECTRUM NUMBER: 1+0 
AMPLITUDE EXPANSION?: 
MINIMUM VALUE %i 
SUBTRACT BACKGROUra)?P T 
BACKGROUND FILE NAME: 1+5225S 
SPECTRUM NUMBER: 3I+ 
BACKGROUND AMPLIFICATION: 
SAVE SUBTRACTED FILE? 
NORMALIZE ON: . . . . . 

SPECTRUM NLI^ER 1 3 - 3 1 

1S22S SED. TRKEN HT POINT OF PCB SPILL - SLIP 1 -

6° roJ 

o 
CM. 

ED. I i i i i p i i i [ l i ( i ) i i l 

33 13 S0: 
My E 

M l ^ fprrtrl L +M tnr ^ jL T^ (lllliu|llM|l.ll|Mn|llM|.ni|lll T 
i inml l l lni i i iMhpi 

63 73 83 93 100 113 123 133- 113 1S3 163 173 
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FIGURE 17 

SYSTEM 150 IS ON SELECT MODE: OUTP 
PRINT?: 
PLOT?: Y • 
.FILE'NAME: PCBl+2 
SPECTRUM NUMBER: 37 
AMPLITUDE EXPANSION?: 
MINIMUM VALUE %: 
SUBTRACT BACKGROUND?: Y 
BACKGROUND FILE NAME: PCBl+2 
SPECTRUM. NUMBER: 32 
BACKGROUOT) AMPLIFICATION: 
SAVE SUBTRACTED PILE? 
NORMALIZE ON: 

SPECTRUM NUBER 3 7 - 3 2 
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(A) , 

* 

For 

' 

1/3 

• . -

ft 

- ., .• 

deep 

PCBs 

., APPENDIX A 

Calculations 

Remaining In Se 

• • • • • • 

'diment 

STD Depth x t T r^ ( fac tor ) = a ^ ( f t ^ ) x 100 I b / f t ^ x (PCB) = lb PCB ^ gal PCB 

225 0.3 x.-TT (5.0 X 10) ^ ' ( 0 . 5 ) = 1.17 x 10^ x 10^ x 1.2 x 10^ = 114+.0 = 12.2 

231 0.3 x Y t (5 .0 X 10) ^ ( 0 . 5 ) = 1.17 X 10^ X 10^ X 13 X 10^ = 1 . 5 = 0.1 

218 0.3 X YT (5.0 X 10) ^ ( 1 . ) = 2.31+ X 10^ X 10^ X 185 X 10^ = 1+3.3 = 3.7 

223 0.3 x H ^ (5.0 X 10) ^ (1 - ) = 2.31+ X 103 X 10^ X 12.6 X 10 = 3.0 = 0.3 

22U 0.3 x r r ( 5 . 0 x 1 0 ) ^ ( 1 ) = 2.31+x 10^ x 10^ x 50.1+x 10 = 11.8= 1.0 

230 0.3 xTT (5.0 X 10) ^ (1 ) = 2.31+ X ^ P X 10^ X 18.1 X 10 = I+.3 = 0.1+ 

, . 17.7 

( B ) - ' For 1 f t deep 18 x 3 = ^S ' 



f. t 

•t • 

APPENDIX B 

Calculations 

(A)̂ '-' Amount PCBs Spilled = 250 gallon x 8 lb H^O x 1 .U lb PCB 

1 gallon 1 lb HgO 

(B) .̂ Amoimt PCBs in Drums 

= 2800 lb 

1 

2 

3 

1+ 

5 

6 

7 

8 

9 

10 

11 

1 2 ' 

13 

11+ 

15 

16 

17 

Nijmber o f Drums 

8 

9 

IU 

12 

6 

12 

12 .;;• 

10 

8 

10 

10 

"•̂  

7 

17 

. 11+ 

— ^ 12 *''' 

l 6 < - ; -? '• 

N imber l b PCB 

' " 11+ 

20 

28 

39 

30 

77 

77 

91+ 

87 

20 

- 1+0 

. 1 + 2 

30 

157 

53 

1+6 -'-i^ 

. 13 

Date 

,10-15 

10-15 

10-15 

10-15&16 
r 

10^16 • • 

10-20 

10-20 

10-23 

10-23 

10-27 

10-28 . 

10-27 

10-27 

10-30 

10-31 

10-31 - " . . - - 1 

11-01 

[PCB] 
pp th 

•i.S 

l+.O 

6.5 

10.0 

13 

13 

19 

22 

1+ 

8 

6 

8.5 

18.5 

7.6 

7.6 

2.7 
185 .. 867 

Amovint Removed = 867 lb PCB in Sludge 

11.8 ̂ o n ^ ^ 75 gallons 


